Epithelioid hemangioendothelioma (EHE) is a rare malignant vascular tumor that typically involves the soft tissues, skin, viscera, bone, and, in rare cases, the oral cavity. Two extremely rare cases of EHE arising in the tongue of two young children are reported. One case developed as a solitary nodule on the lateral border of the tongue of a one-year-old boy, and the other case developed as multiple discrete small nodules on the dorsum of the tongue of a 3-year-old girl. The tumors were composed of epithelioid eosinophilic cells with intracytoplasmic vacuoles containing erythrocytes. Vascular differentiation of the tumors was confirmed by immunohistochemistry for such endothelial markers as CD31, von Willebrand factor, and Ulex europaeus agglutinin type I lectin (UEA-I) binding. Both cases were treated by wide local excision and showed no local recurrence during their long follow-up period. In conclusion, EHE can develop in very young children and can present itself as multiple intraoral lesions.
Introduction
Epithelioid hemangioendothelioma (EHE) is a rare variant of hemangioendothelioma (HE) that was first described by Weiss and Enzinger in 1982 (1) . It arises from vascular endothelial cells and can potentially occur in any organ but most commonly occurs in the deep soft tissues of the extremities as well as in the liver, lung, breast, and long bones (2) . The neoplasm has peculiar histological features. It consists of epithelioid or histiocytoid endothelial cells with eosinophilic cytoplasm and myxohyaline stroma. The cells appear in small nests or short cords and only rarely form vascular channels. Characteristic intracytoplasmic lumina containing erythrocytes indicating the cellular level of endothelial differentiation are displayed. Generally, variants of HE pursue a clinical course intermediate between that of benign tumors (hemangiomas) and frankly malignant tumors (angiosarcomas) (1) . EHE is extremely rare in the oral cavity, and only 26 cases have been reported in the literature (2-16, Table 1 ). It typically presents itself as asymptomatic solitary, redpurplish mass on the gingiva or tongue in wide ranging ages. In contrast to EHE affecting other body sites, intraoral lesions behave more favorably. In this paper, we report two additional cases of intraoral EHE; one is the youngest patient ever documented with EHE, and the other is the first case of multiple EHE in the oral cavity. pedunculated, rubbery, non-tender nodule, measuring 10 mm in diameter, on the posterior right lateral margin of the tongue. The tumor was covered by red-colored mucosa without evidence of ulceration. No similar lesions were seen in the oral cavity or the skin. The lesion, which was diagnosed clinically as a benign connective tissue tumor, was excised completely under general anesthesia.
Grossly, the tumor was 10 × 9 × 8 mm in size and it was pale on the cut surface. A histopathological examination showed a poorly-marginated nodule with infiltrative margins and atrophic surface epithelium ( Fig. 1a ). Tumor cells were seen extending into the underlying muscle tissue. For the most part, the cells showed a diffuse growth pattern; however, some of them formed lobules (Fig. 1b) . The individual tumor cells were predominantly epithelioid with eosinophilic cytoplasm, vesicular nuclei and small nucleoli ( Fig. 1c ). However, in some areas, particularly in the lobules, the cells were spindle shaped ( Fig. 1d ). A number of tumor cells showed intracytoplasmic vacuolations (lumina), some containing red blood cells (Fig.1c) in fibromyxoid stroma. Mitotic figures were infrequent, with a maximum of 1 per 10 high power fields. Lymphocytes and plasma cells were seen scattered between the tumor cells. Multiple special stains for mucin did not show intracytoplasmic mucin in the tumor cells. Silver stains showed abundant reticulin fibers encircling tumor cells ( Fig.  1e) . These tumor cells were often arranged around small blood vessels or formed small lumina which were lined by laminin-immunopositive material (Fig. If) . Von Willebrand factor was immunolocalized intensely in the cytoplasm in a patchy fashion ( Fig. 1g ). Similar immunohistochemical results were obtained for UEA-I binding ( Fig. 1h ) and CD31.
These immunohistochemical results suggested that the proliferating cells possessed endothelial cell characteristics, while some of the stromal cells were labeled with antibodies to vimentin and CD 68. The tumor cells were not positive to S-100 protein, myoglobin, MUC1 mucin, and desmin. On the basis of the histological and immunohistochemical findings, the diagnosis of EHE was established. The patient has been followed up for 12 years, and there are no signs of recurrence. The sources of the antibodies used in this study are listed in Table 2 . Immunohistochemical stainings were performed by using the Envision system (Dako Co., Glostrup, Denmark). g h e f
Case 2:
A 3-year-old girl had a 2-month history of asymptomatic tongue lesions. Her medical history was not unusual. On clinical examination, seven small purplish nodules were detected on the central dorsum of the tongue. The nodules were located adjacent to each other in a linear arrangement over an area measuring 2 cm in length. They were firm and non-tender, and the largest measured 3 mm in diameter. Under general anesthesia, the lesions were completely excised. On histopathological examination, all nodules showed similar histological features. They had ill-defined deep margins and were situated superficially within the mucosa (Fig. 2a) ; however, in two nodules, tumor cells were seen infiltrating deep between the underlying muscle fibers. The tumors were nonencapsulated, and the cells were arranged in diffuse sheets, separated in some areas by thick hyalinized collagen bundles running in different directions (Fig. 2b) . The tumor cells were plump, rounded, or occasionally spindled and had pale eosinophilic cytoplasms and vesicular nuclei. Most of the cells had intracytoplasmic lumina containing erythrocytes (Fig. 2c ). Focal mitotic activity (2-3 mitotic figures per 10 high-power fields) was identified. Abundant reticulin fibers encircling tumor cells were shown by using silver impregnation. The intercellular spaces were strongly positive for laminin and At low magnification, there were multiple tumor nodules located in the superficial part of the dorsal mucosa of the tongue (a). In some nodules, the tumor cells infiltrated deeply into the underlying muscle layer (a, arrow). The tumors were non-encapsulated and the cells were ar ranged in diffuse sheets separated in some areas by thick hy alinized collagen bundles (b). The tumor cells exhibited cy toplasmic vacuoles, some containing red blood cells (c) and the intercellular spaces were rich in tenascin (d). tenascin, extracellular matrix molecules (Fig. 2d ) which play important roles in the differentiation of endothelial cells (3) . In addition, the tumor cells were positive for UEA-I binding, CD31 and von Willebrand factor, but not positive for S-100 protein, CD34, CD68, pan-cytokeratin (AE1/AE3), epithelial membrane antigen (EMA), melanoma-specific antigen (HMB45-reactive antigen) and desmin. On the basis of the histological and immunohistochemical findings, a diagnosis of multiple EHE was established. At a 4-year follow-up, no further recurrence or evidence of metastasis was noted.
Discussion
This case report documented two cases of young child patients with intraoral EHE, the first at one year of age and the other at 3 years of age. To the best of our knowledge, the 1-year-old child is the youngest patient with EHE reported in the literature. Although EHE can occur at any age, the tumor generally affects middle-age patients, and examples in children are distinctly rare (2, 4, 6, 8) . There have been 26 reports of oral EHE cases to date (2), the age range extending from 4 to 76 years with a mean age of 31 years. Secondly, this is the first report of multiple EHEs occurring in the oral cavity. In our case 2, the patient had seven discrete nodules of EHE aligned adjacent to each other over a small area of the dorsum of the tongue. Since the lesions developed at the same time within a short period of time, this case is considered to be a multiple EHE, which has never previously been reported. In simultaneous multi-organ involvement of EHE at presentation, typically the liver, lung, and soft tissues are involved; however, whether this represents a metastatic disease or a multicentric origin of the tumor is still not elucidated (18) . On the other hand, multiple isolated EHE affecting one organ has been described before (19) (20) (21) (22) . In one report (20) , 10 purplish-red skin nodules had appeared over 20 years, 5 of them developing at one time. The patient suffered many local recurrences following simple excisions; however, no distant metastasis had occurred. In contrast to our case, where the lesions developed in a small area, the skin lesions developed on multiple and distant locations on the lower extremities and buttocks. In other reports (19, 22) , multiple penile EHE were described; one patient had seven (22) , and the other had two (19) lesions simultaneously. Both patients had no signs of recurrence or metastasis following simple excisions.
HE is a term given to a heterogeneous group of vascular neoplasms that includes EHE, composite HE, retiform HE, kaposiform HE, polymorphous HE of the lymph nodes, and papillary intralymphatic angioendothelioma. These neoplasms vary in their clinical and histopathological features, and in their biological behaviors. EHE has the most aggressive biological behavior and the least favorable prognosis among the HE varieties (23) . The neoplasm is uncommon and of unknown etiology. The epithelioid quality of the endothelial cells and the primitive intracytoplasmic lumen formation by individual cells are helpful histological features for diagnosis, which can be confirmed by immunohistochemistry for laminin. EHE has been classified as a malignant vascular tumor and not as a borderline lesion according to the 2002 WHO classification (24) . Factors associated with poor prognosis have been reported as clinical symptoms, peripheral lymphadenopathy, liver involvement and extensive pulmonary lesions (25) . Although no consistent histological prognostic criteria have been identified, significant cellular atypia, high mitotic activity, focal necrosis, and metaplastic bone formation are believed to be associated with a more aggressive behavior (10) . Mortality and metastatic rates are variable, depending on the site of involvement. In one study, patients with soft tissue EHE had a 13% mortality rate and a 20% metastatic rate (22) , and these rates were elevated up to 35% and 25%, respectively, when the liver was involved (21) . In comparison to such cases, which are more centrally-located counterparts, intraoral EHE shows a better prognosis. None of the previously reported oral EHEs resulted in distant metastasis, and none of the patients died due to the disease (Table 1) . However, around 33% of the cases resulted in local recurrence (Table. 2). Therefore, when surgical margins are not sufficient in histopathological examinations, strict follow-up examinations are recommended for the optimal treatment of this disease.
In conclusion, oral EHEs have more favorable prognoses when compared with those arising in other soft tissue sites, and the tumor should be included in the differential diagnosis of multiple intraoral nodular lesions.
